The complex [SnMePhCl 2 (Hmimt)] (Hmimt = l-methyl-2(3//)-imidazolinethione) has been synthesized by reaction of SnMePhC^ and Hmimt in chloroform and characterized by elemental analysis, mass spectrometry, NMR ('Η, l3 C and " 9 Sn), IR and Raman spectroscopy, and X-ray diffractometry. The tin atom is in a trigonal bipyramidal environment, coordinated to two C atoms [Sn-C (6) 
INTRODUCTION
The reactions of dihalodiorganotin(IV) with l-methyl-2(5//)-imidazolinethione (Hmimt) 2 ] complexes the metal is in an octahedral environment (III). The crystal structures of both types of complex are stabilized by intermolecular hydrogen bonds involving the NH group and the halogen atoms.
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In all these compounds the [SnR 2 ] moiety contains two identical organic radicals: Me, Ph, Bu, or vinyl. The absence of structural information for Hmimt complexes with mixed [SnRR'] moieties is not surprising because, in spite of the structural 6 and biological 7 interest of diorganometallic derivatives of tin(IV), relatively little structural work has been done on [SnRR'] 2+ species in which the organic radicals on the tin are both bound to it via a single carbon. The few examples that have been studied by X-ray crystallography have the stoichiometrics [SnRR'
(X= halide, L= bi-, tri-or tetradentate ligand, L'= ethanol or water) and tin coordination numbers ranging from 4 to 7 if both strong and weak interactions are considered. CN 4 only occurs in compounds with very bulky alkyl or aryl groups in the diorganotin moiety. 9 
X-ray crystallography
Intensity data for the crystal were measured on an Enraf-Nonius Mach 3 diffractometer using graphite monochromated MoKa radiation. The unit cell dimensions were obtained from a least squares fit to the setting angles of 25 reflections. Data were corrected for polarization and Lorentz effects, and empirical absorption correction was made. 21 Crystal data, experimental conditions and refinement results are listed in Table 1 . The structure was solved using the heavy atom method 22 followed by difference Fourier techniques until all non-hydrogen atoms were located. Non-hydrogen atom were refined anisotropically while all the hydrogen atoms except N(3)-H were included in the model at geometrically calculated positions; 22 N(3)-H was located in the difference Fourier map and was refined using a rigid model. Scattering factors and anomalous dispersion terms were taken from the literature. 23 Molecular plotting was done using ZORTEP 24 3. RESULTS AND DISCUSSION 3.1. X-ray study Fig. 1 shows the crystal structure of [SnMePhCl 2 (Hmimt)] along with the atom notation used. Selected bond lengths and angles are listed in Table 2 . A pentacoordinated tin atom is bound to one S, two C, and two CI atoms defining a slightly distorted trigonal bipyramid, with the CI atoms in the axial positions.
The main distortions concern the angles Cl(l)-Sn-Cl (2) Coordination of the Hmimt ligand to the tin atom causes only small modifications to its bond lengths and angles, the most affected bond being C-S, which lengthens 0.036 A [C(2)-S=l.720(4) Ä in the complex and an average 1.684(2) A in the free ligand 25 ]. The significant differences observed among the Sn-S bond lengths of
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SnR 2 X2 complexes of the Hmimt due to differences in the coordination number of the metal do not appear to correlate with the C-S bond lengths which range from 1.711 (8) to 1.732(5) Ä. 1 " 5 . The Hmimt and phenyl ligands are essentially planar. They lie at an angle of 73° to each other, and at angles of respectively 71° and 40° to the equatorial plane. This arrangement allows that a second molecule (generated by the symmetry operation '= -x, -y, -z) to approach close enough for its N(3)'H to establish a hydrogen bond with Cl (2) [ N(3)'...C1(2) = 3.222(4), H(3)'...C1(2)= 2.39 A, N(3)'-H(3) '....C1(2) = 162°]. Together with its symmetry twin, this hydrogen bond links the molecules in pairs and is probably responsible a) for the two Sn-Cl bonds having different lengths, since Cl(l) is not involved in any weak interaction, and b) for the Sn-Cl (2) 
NMR study
The 'H NMR spectrum of the complex in CDC1 3 (see Experimental Section) shows signals for the Hmimt ligand in positions that differ very little from those of the free ligand. Much the same is true of the l3 C NMR spectrum, which shows only the C(2)S carbon to have been shielded by more than 2 ppm. These findings are in accordance with those of the X-ray diffraction study (vide supra).
Comparison of the 'H and l3 C NMR data for the organometallic part of the complex with those of the free SnMePhCl 2 suggests that dissociation occurs in solution (vide infra), but is not complete: both the protons and the carbon of the CH 3 Sn group are less shielded than in the free acceptor, and 2 J( ln Sn-'H) is larger. Also, the " Q Sn nucleus is more shielded in the complex, suggesting that the coordination number of the tin atom in solution is higher than in SnMePhC12. 26 In order to further analyse this dissociation process and compare it with those undergone by similar complexes, the U9 Sn spectra were obtained for mixtures of SnMePhCl 2 and Hmimt in different mole ratios, and for mixtures of dichlorodimethyl and dichlorodiphenyl tin(IV) and the same ligand (Table 3) . Table 3 shows in the first place that, as was previously found with SnMe 3 X compounds, 26 the 119 Sn chemical shift of the free organotin(IV) chloride solutions in CDC1 3 is hardly affected by concentration, which rules out significant alteration of the association/dissociation equilibria of the solutes in the range of concentrations used. In particular, therefore, the association of SnMePhCl 2 in dimers by weak chlorine bridges that is found in the solid state 8 is not significant in CDCI3 solution under the experimental conditions employed. The progressive increase in the coordination number of the metal as the concentration of Hmimt rises increases the shielding of the tin nucleus. 26 Since the upfield shift is considerable even upon increasing the SnMePhCU/Hmimt mole ratio from 1:3 to 1:4, the dissociation of the complexes must be significant even in the presence of a large excess of the ligand, suggesting that Hmimt is a very weak donor. The linewidth at half height of these signals (ca 2300 Hz) is in keeping with the presence of several species in equilibrium. At a concentration of 2.5xlO" 2 M (the highest that could be achieved for the diphenyl derivative), the signals of the three acceptors are shifted by similar amounts upon addition of Hmimt (by about 42-47 ppm between the 1:0 and 1:1 solutions, and 31-34 ppm between the 1:1 and 1:2 solutions). These shifts are small (doubtless due to Hmint being a weak donor), but are nevertheless in keeping with the strengths of the acceptors as Lewis acids, increasing in the order SnMe 2 Cl 2 <SnMePhCl 2 < SnPh 2 Cl 2 (Table 3 ).
